Extremely thermostable esterases from the thermoacidophilic euryarchaeon Picrophilus torridus.
Two genes encoding esterases EstA and EstB of Picrophilus torridus were identified by the means of genome analysis and were subsequently cloned in Escherichia coli. PTO 0988, which is encoding EstA, consists of 579 bp, whereas PTO 1141, encoding EstB, is composed of 696 bp, corresponding to 192 aa and 231 aa, respectively. Sequence comparison revealed that both biocatalysts have low sequence identities (14 and 16%) compared to previously characterized enzymes. Detailed analysis suggests that EstA and EstB are the first esterases from thermoacidophiles not classified as members of the HSL family. Furthermore, the subunits with an apparent molecular mass of 22 and 27 kDa of the homotrimeric EstA and EstB, respectively, represent the smallest esterase subunits from thermophilic microorganisms reported to date. The recombinant esterases were purified by Ni2+ affinity chromatography, and the activity of the purified esterases was measured over a wide pH (pH 4.5-8.5) and temperature range (10-90 degrees C). Highest activity of the esterases was measured at 70 degrees C (EstA) and 55 degrees C (EstB) with short pNP-esters as preferred substrates. In addition, esters of the non-steroidal anti-inflammatory drugs naproxen, ketoprofen, and ibuprofen are hydrolyzed by both EstA and EstB. Extreme thermostability was measured for both enzymes at temperatures as high as 90 degrees C. The determined half-life (t1/2) at 90 degrees C was 21 and 10 h for EstA and EstB, respectively. Remarkable preservation of esterase activity in the presence of detergents, urea, and commonly used organic solvents complete the exceptional phenotype of EstA and EstB.